1632 



3 
5 
7 
9 
10 
12 
14 
16 
17 
18 
19 
21 
22 
23 
25 
26 
27 
28 
30 
31 
32 
34 
35 
36 
38 
39 
4 0 
42 
43 
4 4 
4 6 
47 
4 8 
50 
51 
52 
54 
55 
55 
58 
59 
60 
62 
63 
64 
65 
67 
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<110> APPLICANT: PLANT BIOSCIKWCE LIMTTfJD 
<120> TITLE OF INVENTION: PROTEIN 
<130> FILE REFERENCE: P001201 

<140> CURRENT APPLICATION NUMBER: US/09/509,7 3 8 

<141> CURRENT FILING DATE: 2000-05-24 

<160> NUMBER OF SEQ ID tlOS : 5 

<170> SOFTWARE: Pa tent In Ver . 2.1 

<210> SEQ ID NO: 1 

<211> LENGTH: 1205 

<212> TYPE: DNA 

<2i3> ORGANISM: Arabidopsis thaliana 

<220> FEATURE: 

<221> NAME/KEY: CDS 

<222> LOCATION: (18).. (917) 

<4 00> SEQUENCE: 1 

ccaaatccca tctcaaa atg aat gat eta ttt tea gga tct ttc 
Met Asn Asp Leu Phe Ser Gly Ser Phe 
1 5 
ttc aga get gac gat caa teg gac tet cac gee ata gaa atg 
Phe Arg Ala Asp Asp Gin Sei: Asp Ser His Aia Tie Glu Met 
15 20 25 

att act ggc gga gtc aat etc gac aaa ttc tte gaa gat gtt 
lie Thr Gly Gly Val Asn Leu Asp Lys Phe Phe Glu Asp Val 

30 35 40 

att aaa gac gaa etc aaa ggc etc gag aaa ate tat tec caa 
lie Lys Asp Glu Leu Lys Gly Leu Glu Lys lie Tyr Ser Gin 

45 50 55 

tct tec cat gaa aaa age aag act ctt cac aac get aaa gee 
Ser Ser His Glu Lys Ser Lys Thr Leu His Asii Ala Lys Ala 

60 65 70 

gat eta aga tec aac atg gat aat gac gtt tec atg gca ttg 
Asp Leu Arg Ser Asn Met Asp Asn Asp val Ser Met Ala Leu 

80 85 
gee aaa tte ate aaa gtt egt etc gaa gee tta gae aga tea 
Aia Lys Phe lie Lys Val Arg Leu Glu Ala Leu Asp Arg Ser 
95 100 .105 

gcg aat cga age etc cct gga tgt gga ccc gga agt tea tct 
Ala Asn Arg Ser Leu Pro Gly Cys Gly Pro Gly Ser Ser Ser 

110 115 * 120 

aeg aga act tea gtt gtg aac gga tta agg aag aaa ctt caa 
Thr Arg Thr Ser Val Val Asn Gly Leu Arg Lys Lys Leu Gin 



DATE: 11/02/2000 
TIME: 10:31:05 



ENTERED 



125 



130 



135 



atg aat cag ttc aac gag eta agg caa aag atg gca tct gaa 



Met 
14 0 



Asn Gin Phe Asn Glu Leu Arg Gin Lys Met Ala Ser Glu 



145 



150 



gaa aca gtt caa cga ega tat tat aec gtc aca gga gaa aat 
Glu Thr Val Gin Arg Arg Tyr Tyr Thr Val Thr Gly Glu Asn 



tet egt 
Ser Arg 
10 

gga gae 
Gly Asp 

gaa gee 
Glu Ala 

etc caa 
Leu Gin 

gtt aaa 

Val Lys 
75 

aag aaa 

Lys Lys 

90 

aat gca 

Asn Ala 

gac agg 
Asp Arg 

gag tea 
Glu Ser 

tat agg 
Tyr Arg 
155 
cct gat 
Pro Asp 



RECEIVED 

NOV 14Z000 

TECH CENTER 1600/2900 



50 



98 



146 



194 



242 



290 



338 



386 



434 



4 82 



530 
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68 










160 










165 










170 






7 0 




c)ca 


gut 


C L L 


ga t 






ita 






gyt 


caa 


agt 


gag 


a eg 


t tc 


57 8 


7 1 


rill 


Ala 


Va 1 


Leu 


Asp 


Thr 


Leu 


1 -It; 


Ser 


Thr 


Gly 


Gin 


c>ei 


Glu 


Th r 


Phe 




72 








17 5 










180 










185 








7 4 


tty 




dag 




att 








999 


aga 


99a 


caa 


9^9 


atg 


gat 




626 




Lgu 


XII 


Lys 


B. J-d 






e 1 n 


el n 


(jiy 


Arg 


Gly Gin 


Val 


Me t 


Asp 


1 nr 




1 D 






J. y 










.1 y D 




















7 ft 


9 L.L 


a tg 


gaa 


SI t- 

d C L 


ca a 


gaa 


agg 


Ca (_ 


gaa 


get. 


9tg 


aag 


gaa 


teg 


g^ig 


agg 


7 d 


/ y 


Val 




Gl u 






Glu 




His 


r I ti 

J-U 


A3 a 


Val 


Lys 


r 1 n 


Leu 


Glu 


Aig 




80 




205 










210 










215 












ft o 


dd L 


LLg 


aaa 


gaa 


L Lg 


eai_ 


caa 


g ta 


\' 1- r- 


\' i- r-i 

Ltg 


gae 


atg 


get 


gce 


L Lg 


gue 


7 2*? 


83 


Asn 


Leu 


Lys 


Glu 


Leu 


H j.s 


Gin 


Val 


Phe 


Leu 


Asp 


Met 


Ala 


Vd !. 


Leu 


Va 1 




84 


220 










225 










230 










235 




86 


gaa 


agt 


caa 


gcja 


get 


eaa 


ctt 


gat 


gat 


att 


gag 


age 


caa 


9t:g 


aat 


agg 


770 


87 


Glu 


Ser 


Gin 


Gly 


Ala 


Gin 


Leu 


Asp 


Asp 


He 


Glu 


Ser 


Gin 


Val 


Asn 


Arg 




88 










240 










245 










250 






90 


fict 


aat 


tec 


ttc 


gtt 


aga 




99t 


get 


eag 


eaa 


ctg 


caa 


gtg 


gca 


agg 


818 


91 


Ala 


Asn 


Ser 


Phe 


Val 


Arg 


Gly 


Gly 


Ala 


Gin 


Gin 


Leu 


Gin 


Val 


Ala 


Arg 




92 








255 










260 










265 








94 


aag 


cac 


cag 


aag 


aae 


act 


aga 


aaa 


tgg 


act 


tgt 


ttt 


get 


att 


att 


ctt 


866 


95 


Lys 


His 


Gin 


Lys 


Asn 


Thr 


Arg 


Lys 


Trp 


Thr 


Cys 


Phe 


Ala 


He 


I le 


Leu 




96 






270 










275 










280 










98 


ctg 


ctt 


ate 


ate 


att 


ttg 


gtg 


gtg 


gtt 


ctt 


tct 


att 


cag 


cca 


tgg 


aaa 


914 


99 


Leu 


Leu 


He 


He 


He 


Leu 


Val 


Val 


Val 


Leu 


Ser 


He 


Gin 


Pro 


Trp 


Lys 




100 


285 








29 0 








295 











102 aaa tgagaatttg tctatggtca aaggtcttct ggtggacccc ttcaatgttt 967 

103 Lys 

104 300 

106 tgaatattct aaatttttat attttattat tttagccatg cttattattt tgtgttattt 1027 
108 tggatttttt ttttgttttt aatgtgggga agagtaaact ggatgggggt ccatgtgcta 1087 
110 tttiagagaaa tiacttgggag ttctcttttt gtaattattg etgtatttag agtataattc 1147 
112 tttttctata ttgttggcag gttaatttgt ttgtttgatt atattctcat ttagattt 1205 

115 <210> SEQ ID NO: 2 

116 <211> LENGTH: 300 

117 <212> TYPE: PRT 

118 <213> ORGAN I Sl^: Arabiciopsis thaliana 
120 <400> SEQUENCE: 2 

Asp 

Val 

Leu 

Lys 

Asn 
80 
Lys 



121 Met Asn Asp Leu Phe Ser Gly Ser Phe Ser Arg Phe Arg Ala Asp 

122 1 5 10 15 

124 Gin Ser Asp Ser His Ala He Glu Met Gly Asp He Thr Gly Gly 

125 20 25 30 

127 Asn Leu Asp Lys Phe Phe Glu Asp Val Glu Ala He Lys Asp Glu 

128 35 40 45 

130 Lys Gly Leu Glu Lys He Tyr Ser Gin Leu Gin Ser Ser His Glu 

131 50 55 60 

133 Ser Lys Thr Leu His Asn Ala Lys Ala Val Lys Asp Leu Arg Ser 

134 65 70 75 

13 6 Met Asp Asn Asp Val Ser Met Ala Leu Lys Lys Ala Lys Phe He 

137 85 90 95 
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1 39 


Val 


A ry 


Leu 


Glu 


Ala 




Asp 


Arg 


Sor 




Ala 


Ala 




Arg 


Se r 




140 








100 










105 










1 10 






14 2 


Pro 






Gly 


P ro 




Ser 


Ser 


Ser 


sp 




Thr 


Ary 


Thr 


Ser 


Va 1 


14 3 






115 










120 










12 5 








145 


Val 


As n 


G 1 V 


Leu 


Ai'y 


Lvs 


Lvs 




Gin 


Glu 


Ser 


Met 




Gin 


Phe 


Asn 


14 6 




130 










135 










140 










148 


Clu 




Mtg 


Gin 




Met 


Ala 


Ser 


Gl u 




Arg 


Glu 


Thr 


Val 


Gin 


Arg 


149 


14 5 










150 










155 










160 


151 


Arcj 


ly r 


ly J. 


Thr 


Val 


Thr* 


Gly 


Glu 


^sn 


P ro 


Asp 


Glu 


Ala 


Val 


Tou 


Asp 


152 










155 










170 










175 




154 


Thr 


Leu 


He 


Ser 


Thr 


Gly 


Gin 


Ser 


Glu 


Thr" 


Phe 


Leu 


Gin 


Lys 


Ala 


He 


15 5 








180 










185 










190 






157 


Gin 


Glu 


Gin 


Gly 




Gly 


Gin 


Val 


Met 


sp 


Thr 


Val 


Met 


G lu 


He 


Gin 


158 






195 










200 










7Q 5 








160 


Glu 


Ary 


His 


Glu 


Ala 


Va 1 


Lys 


Glu 


Leu 


Glu 


Arc 
rg 


Asn 




Lys 


Glu 


Leu 


161 




210 










215 










220 










16 3 


His 


Gin 


Val 


Phe 


Leu 


Asp 


Met 


Ala 


Val 


Leu 


Va 1 


Glu 


Ser 


Gin 


Glv 


Ala 


164 


225 










230 










2 3 5 










24 0 


16 6 


G .l n 


Leu 


Asp 


Asp 


Tie 


Glu 


Ser 


Gin 


Val 


Asn 


Arg 


Ala 


Asn 


Ser 


Plip 


Va I 


167 










245 










250 










255 




169 


Arcj 


Gly 


Gly 


Ala 


Gin 


Gin 


Leu 


Gin 


Va 1 


Ala 


Arq 




His 


G3 n 


Lys 


Asn 


170 








260 










265 










270 






172 


Thr 


Arg 


Lys 


Trp 


Thr 


Cys 


Phe 


Ala 


Tie 


He 


Leu 


Leu 


Leu 


He 


He 


He 


173 






275 










280 










285 








175 


Leu 


Va 1 


Val 


Val 


Leu 


Ser 


He 


Gin 


Pro 


Trp 


Lys 


Lys 










176 




290 










295 










300 










;i.B 0 


<210> SEQ ID NO 


3 
























1 8 X 


<211> LENGTH: 1334 
























182 


<212> TYPE: 


DNA 


























183 


<213> ORGANISM: 


Arabidopsis 


thaliana 














1 8 5 


<220> FEATURE: 


























186 


<2 21> NAME/KEY: 


CDS 
























187 


<222> LOCATION: 


(77 


. . (991) 




















189 


<4 00> SEOUEWCE: 


3 
























19 0 


gaatitcctccj aycLacgtca gggatticaLt ccgatctgaa 


atctctctct agatttctc 


192 


atttttcgaa ttttaa atg aac gat ttg ttt tec age tea tte tct cge tt 


193 










Met Asn Asp Leu Phe Ser Ser Ser Phe Ser Ary Ph 


194 












1 








5 








10 




.196 


cgc 


age 


gga 


gaa 


oca 


tee 


cct 


cgc 


cga 


gac 


gtt 


gcc 


gyc 


ggt 


ggc 


gac 


197 


Arg 


Ser 


Gly 


Glu 


Pro 


Ser 


Pro 


Arg 


Arg 


Asp 


Val 


Ala 


Gly 


Gly 


Gly 


Asp 


198 






15 










20 










25 








200 




gtt 


cay 


atg 


gcg 


aa t 


occ 


gcg 


qga 


tea 


acc 


ggt 


ggt 


gtg 


aac 


etc 


201 


Gly 


val 


Gin 


Met 


Ala 


Asn 


Pro 


Ala 


Gly 


Ser 


Thr 


Gly 


Gly 


val 


Asn 


Leu 


202 




30 










3 5 










40 










204 


gac 


aag 


ttc 


ttc 


gaa 


gat 


gtt 


gaa 


tct 


gtg 


aaa 


gaa 


gag 


eta 


aag 


gag 


205 


Asp 


Lys 


Phe 


Phe 


Glu 


Asp 


Val 


Glu 


Ser 


Val 


Lys 


Glu 


Glu 


Leu 


Lys 


Glu 


206 


4 5 










50 










55 










60 


208 


cLa 


gat 


egg 


etc 


aac 


gaa 


aca 


etc 


tct 


tea 


tgt 


cac 


gag 


cag 


age 


aag 


209 


Leu 


Asp 


Arg 


Leu 


Asn 


Glu 


Thr 


Leu 


Ser 


Ser 


Cys 


His 


Glu 


Gin 


Ser 


Lys 
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210 










65 










70 










75 






212 


ocg 


ctt 


cac 


aa t 


get 


aaa 


gcc 


att 


aaa 


ga t 


etc 


coo 


tct 


aaa 


a tcj 


gac 


352 


21 3 


Thr 




H j.s 




Ala 




Ala 


Va.l 




Asp 




Arg 


Ser 


Lys 


Met 


Asp 




2.1 4 








80 










85 










90 








216 




gac 


a tt 


gtja 


g te 


gcg 


ttg 


aag 


aag 


gcg 


aag 


a t g 


att 


ana 


att 


aaa 


400 


217 


Glv 
ox/ 


Asp 


Val 


civ 


Val 


Ala 






Lys 


Ala 


Lys 


Met 


Lie 


Lys 


Val 


Lvs 




218 






95 










100 










105 










220 


etc 


gsg 


gcg 


eta 




cgt. 


gcc 




get 


get 


aat 


egg 


agt 


etc 


cct 


ggc 


448 


221 


liGU 


G X u 


Ala 




sp 


Arg 


Al a 


Asn 


Ala 


Ala 


Asn 


Arg 


Se.r 


Leu 


Pro 


Glv 




222 




110 










115 










120 












224 


tgt 


gg^ 


cct 


99 


tc t 


tee 




gat 


eg a 


aec 


agg 




tct 


ate 


etc 


aa t 


4 96 


225 


Cys 


Glv 


P ro 


Glv 


Ser 


Ser 


Ser 


Asp 


Ara 


Thx" 


Arg 


Thr 


Ser 


Vai 


Leu 


Asn 




226 


125 










130 










135 










140 




228 




c tc 




aag 


aaa 




a tg 


gac 


tct 


a tg 


gat 


agt 


ttc 


aa e 


cga 


ttci 
"-y 


544 


229 






Aig 


Lys 


Lys 




Met 


Asp 


Ser 


Met 


Asp 


Ser 


Phe 




Arg 






230 










145 










150 










155 






232 


*^gg 


gag 


ctt 


ate 




tec 


gag 


tat 






ac t 


g ta 


cag 


- 

agg 


"y y 


tac 


592 


233 


Arg 


Glu 




lie 


Ser 


Ser 


Glu 


Tyr 


Arq 


Glu 


Thr 


Val 


Gin 


Arg 


Arg 


Tvr 




234 








160 










165 










170 








236 


t tc 




g 




g cjc 


g^^g 


aa t 


ccg 




gaa 


• 


ace 


eta 




rga 


Cf CI 

i_ Ly 


540 


237 


Phe 


Til r 


Val 


Til r 


Gly 


Glu 




Pro 


bp 


Glu 


rg 


Thr 




Asp 


Arg 






238 






175 










180 










i85 










24 0 


a tt 


tec 


act 


ggs 


gag 


agt 


gag 


aga 


ttc 


tt a 
uuy 


cag 


aaa 


gea 


a ta 


eaa 


gaa 


688 


241 


lie 


Ser 


Thr 


Glv 


G Lu 


Ser 


Glu 


Arg 


Phe 




Gin 


Lvs 


Ala 


He 


Gin 


Glu 




24 2 




190 










19 5 










200 












2 4 4 




gga 


aga 


ggs 


agg 


9 '-9 


1 1 a 


gac 




att 




gag 


att' 






agg 


736 


2 4 5 


GJ n 


(j j.y 




Gly 


Arg 


Va 1 


Leu 


iSp 


Thr 


He 


Asn 


Gi u 


He 


Gin 


Gi u 






24 6 


205 










210 










215 










220 




24 8 


cat 


gat 


gcg 


g r. r. 






att 


gag 




aat 


etc 


agg 


gag 


ctt 






7 8 4 


24 9 


His 


Asp 


Ala 


Val 


Lys 


Asp 


I le 


G ill 


Lys 


Asn 






Glu 




His 


Gin 




250 










225 










230 










235 






252 


gey 


1 1 1 


eta 






gee 


gtg 


etg 


gta 


gag 


cac 


cag 


gga 


get 


cag 


Ctt 


8 32 


2 53 


Va 1 


Phe 




Asp 


Met 


Ala 


Val 


Leu 


Val 


Glu 


His 


Gin 


Gly 


Ala 


Gin 


Leu 




2 54 








240 










245 










250 








256 


gat 


gac 


ate 


gag 


agt 


cat 


gtg 


ggt 


cga 


get 


age 


tec 


ttt 


ate 


aga 


ggc 


880 


257 


Asp 


Asp 


He 


Gin 


ser 


His 


Vai 


Gly 


Arg 


Ala 


Ser 


Ser 


Phe 


He 


Arg 


Gly 




258 






255 










260 










265 










260 


gga 


act 


gac 


cag 


eta 


caa 


ace 


get 


egg 


gtt 


tac 


cag 


aag 


aac 


a eg 


cga 


928 


261 


Gly 


Thr 


Asp 


Gin 


Leu 


Gin 


Thr 


Ala 


Arg 


Val 


Tyr 


Gin 


Lys 


7^sn 


Thr 


Arg 




262 




270 










275 










280 












2G4 


aaa 


tgg 


aca 


tgt 


att 


gcc 


att 


att 


att 


etc 


ate 


ate 


ate 


ata 


act 


gtt 


976 


265 


Lys 


Trp 


Thr 


Cys 


Tie 


Ala 


Tie 


He 


lie 


Leu 


He 


He 


He 


He 


Thr 


Val 




266 


285 










290 










295 










300 




268 


gtg 


gtt 


ctt 


get 


gtt 


ttaaaaccgt ggaacaacag cagtygcggc 


■ ggeggcggtg 


1031 


269 


val 


Val 


Leu 


Ala 


Val 
























• 


270 










305 


























272 


gtggtggtgg gggtaccact ggaggaagtc 


; aaccaaattc 


agggacacea ecaaatccte 


1091 


274 


ctcaggcaag gcgtctattg cgttgaagtt 


gaagttgaag 


ttgagtttcg ttatttgcat 


1151 


276 


atatattctt tctttgaaaa accttattat 


caaaccagct 


ttgtgttact actttctaet 


1211 
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278 cictggttttit tgttaatctc ccytttattt ggtttttcjtg aaagaattta aaatgtgggt 1271 
230 taqatgagaa aattagtaca acattctctt gtatctatgt ttgctaccct gacgtagctc 1331 
282 qag 3334 
285 <210> SEC ID NO: 4 
236 <211> LENGTH: 305 

287 <212> TiTPE: PRT 

288 <2a3> ORGANISM: Arabidops i.s tha liana 

290 <4 00> SEQUENCE: 4 

291 Met Asn Asp Leu Phe Ser Ser Ser Phe Ser Arg Phe Arg Ser Gly Glu 

292 15 10 15 

294 Pro Ser Pro Arg Arg Asp Val Ala Gly Gly Gly Asp Gly Val Gin Met 

295 . 20 25 30 

297 Ala Asn Pro Ala Gly Ser Thr Gly Gly Val Asn Leu Asp Lys Phe Phe 

298 35 40 45 

300 Glu Asp Val Glu Ser Val Lys Glu Glu Leu Lys Glu Leu Asp Arg Leu 

301 50 55 ' 60 

303 Asn Glu Thr Leu Ser Ser Cys His Glu Gin Ser Lys Tlir Leu His Asn 

304 55 70 75 80 

306 Ala Lys Ala Val Lys Asp Leu Arg Ser Lys Met Asp Gly Asp Val Gly 

307 85 90 95 

309 Val Ala Leu Lys Lys Ala Lys Met lie Lys Val Lys Leu Glu Ala Leu 

310 100 105 110 

312 Asp Arg Ala Asn z^la Ala Asn Arg Ser Leu Pro Gly Cys Gly Pro Gly 

313 115 120 125 

315 Ser Ser Ser Asp Arg Thr Arg Thr Ser Val Leu Asn Gly Leu Arg Lys 

316 130 135 140 

318 Lys Leu Met Asp Ser Met Asp Ser Phe Asn Arg Leu Arg Glu Leu Tie 

319 145 150 155 160 

321 Ser Ser Glu Tyr Arg Glu Thr Val Gin Arg Arg Tyr Phe Thr Val Thr 

322 165 170 175 

324 Gly Glu Asn Pro Asp Glu Arg Thr Leu Asp Arg Leu lie Ser Thr Gly 

325 180 185 190 

327 Glu Ser Glu Arg Phe Leu Gin Lys Ala lie Gin Glu Gin Gly Arg Gly 

328 195 200 205 

3 30 Arg Val Leu Asp Thr He Asn Glu Tie Gin Glu Arg His Asp Ala Val 
331 210 215 220 

33 3 Lys Asp He Glu Lys Asn Leu Arg Glu Leu His Gin Val Phe Leu Asp 
334 225 230 235 240 

336 Met Ala Val Leu Val Glu His Gin Gly Ala Gin Leu Asp Asp lie Glu 

337 245 250 255 

3 39 Ser His Val Gly Arg Ala Ser Ser Phe Tie Arg Gly Gly Thr Asp Gin 
340 260 265 270 

34 2 Leu Gin Thr Ala Arg Val Tyr Gin Lys Asn Thr Arg Lys Trp Thr Cys 
343 275 280 ' 285 

34 5 Tie Ala He He He Leu lie He He He Thr val Val Val Leu Ala 
346 290 295 300 

348 Val 
34 9 305 
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